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Docket No. BOC9-2002-0011 (302) 
BACKGROUND OF THE INVENTION 

Technical Field 

This invention relates generally to telephony, and more particularly, to building 
dialable numbers according to defined directory assistance attributes or rules. 

Description of the Related Art 

A directory dialer system can establish a telephone call with a caller, receive a 
request from the caller to be connected to a particular party, whether a person or entity, 
and then proceed to connect the caller with the requested party. Thus, the caller need 
only dial a number and make a request to be transferred. The directory dialer system 
identifies a directory number associated with the requested party and then provides the 
directory number to a telephony switch. The telephony switch then transfers the 
established telephone call between the directory dialer system and the caller, thereby 
transferring the caller to the directory number associated with the requested party. 

Presently, directory dialer systems access a database having directory numbers 
associated with a listing of names. The directory number stored within the database, 
however, may not be the preferred number for contacting the requested person. For 
example, a directory dialer system typically is not aware of the location of the telephony 
switch which will transfer the call, which protocols are used, or which switch specific 
parameters are necessary to complete the call transfer. Further, although business 
entities frequently rely on directory dialer systems to specify the number to be used 
when routing calls, the directory dialer system is not aware of company specific 
preferences regarding the appropriate number to dial when calling a party. In other 
words, conventional directory dialer systems lack the intelligence to route calls other 
than to a predetermined extension or directory number. As such, conventional directory 
dial systems are not equipped to dynamically implement particular call strategies and 
cost-saving measures. For example, an internal caller requesting to speak with another 
internal caller should be connected using an internal extension, not by initiating an 
outgoing call that will be directed back to the same business entity. 
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SUMMARY OF THE INVENTION 

The invention disclosed lierein can intelligently determine numbers within a 
directory assistance or directory dialer system to transfer calls. In particular, one or 
more translation attributes can be defined. A call can be established between a calling 
party and a directory dialer system. A request specifying a name can be received over 
the established telephone call from the calling party. The request, for example, can be 
one or more dual tone multi-frequency digits specifying the name of an individual, a 
business entity, or some other listing, or can be a user spoken utterance specifying the 
name which can be speech recognized. Regardless, the name, once identified, can be 
compared with a listing of names and associated numbers to determine if there is a 
match. A number associated with the matched name then can be processed according 
to the translation attributes to determine a dialable number. The translation attributes, 
for example, can be local switch specific translation attributes. The dialable number 
then can be sent to a telephony switch to transfer the call. 

The directory number can be processed according to the translation attributes 
which can specify local area codes, a defined service area, telephony protocols, 
telephony switch specific parameters for completing the call transfer, and company 
specific dialing preferences. For example, a determination can be made as to whether 
the directory number is an internal number or an external number. For internal 
numbers, an intemal extension can be identified from within the directory number. 
Additionally, a predetemiined internal prefix and/or a predetermined internal suffix can 
be added to the directory number. 

For directory numbers determined to be external numbers, a further 
determination can be made as to whether the directory number is a local number or a 
long distance number. For long distance numbers, a predetermined long distance 
prefix and/or a predetermined long distance suffix can be added to the directory 
number. Additionally, a specified grouping of digits can be identified within the directory 
number and then replaced with predetermined substitute digits. 

The retrieved directory number also can be processed to determine whether the 
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directory number is associated with a tie-line. If so, a tie-line prefix and/or a tie-line 
suffix can be added to the directory number. 

Another aspect of the present invention can include a directory assistance 
system including a database specifying a listing of names and corresponding directory 
numbers, and an interactive voice response unit. The interactive voice response unit 
can be configured to receive a request for a name from a calling party over an 
established call, to compare the name with the listing of names to determine if there is a 
match, to process a directory number associated with the matched name according to 
translation attributes to determine a dialable number, and to send the dialable number 
to a telephony switch to transfer the call. The system further can include a telephony 
switch being operatively connected to the interactive voice response unit. The 
telephony switch can be configured to receive the dialable number and to transfer the 
call to the dialable number. 
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BRIEF DESCRIPTiON OF THE DRAWINGS 

There are shown in the drawings embodiments which are presently prefen-ed, it 
being understood, however, that the Invention is not limited to the precise arrangements 
and instrumentalities shown. 

Figure 1 is a schematic diagram of a call processing system for determining 
dialable numbers In accordance with the inventive arrangements disclosed herein. 

Figure 2 is a table illustrating exemplary attributes and associated actions and 
definitions which can be used within the call processing system of Figure 1 . 

Figure 3 is a flow chart illustrating a method of processing directory assistance 
calls as performed by the call processing system of Figure 1 . 
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DETAILED DESCRIPTION OF THE INVENTION 

The invention disclosed herein provides a method and system for intelligently 
determining telephone numbers within a directory dialer or directory assistance system. 
Specifically, a caller can call a directory dialer system and request the name of a party, 
whether that party is an individual, a business entity, or some other listed entity. The 
request can be received as a speech request or as one or more dual tone multi- 
frequency digits originating from the caller's telephony equipment and specifying the 
requested party. Despite the manner in which the request is made, a directory number 
corresponding to the requested party can be determined. The directory number can be 
processed in accordance with one or more translation attributes to determine a dialable 
number, that is a number associated with the requested party that is determined in 
compliance with predetermined translation attributes. The translation attributes, for 
example, can be location dependent or business specific. The dialable number then 
can be provided to a suitable telephony switch for transferring the caller's telephone 
call. 

Figure 1 is a schematic diagram of a call processing system 100 for determining 
dialable numbers in accordance with the inventive arrangements disclosed herein. As 
shown, call processing system 100 can be used to answer directory assistance calls 
from a caller 105, process the call, and subsequently transfer the call to a called party 
110, such that caller 105 and the called party 1 10 are connected in the resulting 
telephone call. The term telephone call, however, is not limited to land-line telephony 
communications links. Rather, as used herein, telephone calls or calls can include any 
of a variety of voice communication links including land-line and wireless voice 
communications links, whether such calls are routed through the telecommunications 
network or a data communications network, such as voice over IP. Accordingly, call 
processing system 100 can include a telephony switch 115 communicatively linked to 
an interactive voice response unit (IVR) 125, as well as a database 130 and a database 
175, each being operatively connected to the IVR 125 and/or the telephony switch 115. 

The telephony switch 1 15 can include one or more telephone switches or 
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switching systems as are well known in the art. For example, the telephony switch 1 15 
can include a conventional telephone switching system as can be found in a central 
office. In another aspect of the present invention, the telephony switch 1 15 can include 
a private branch exchange (PBX) for switching calls between users within a business or 
enterprise. 

The IVR 125 can accept a combination of voice telephone input and touch-tone 
keypad selections (DTMF digits) and provides appropriate responses in the form of 
voice, fax, callback, e-mail, as well as other media. The IVR 125 can be 
communicatively linked to the database 130 to provide directory dialer functions such 
as directory assistance and call forwarding. The database 1 30 can be included within 
the IVR 125, the telephony switch 1 15, or can be a distributed database 
communicatively linked to the telephony switch 115 and/or the IVR 125. In any case, 
database 130 can include a directory or listing of names of parties including individuals, 
employees, businesses, and the like, depending upon the particular implementation, as 
well as directory numbers associated with the named parties. 

The database 175, which can be implemented local to the IVR 125, can include 
a set of rules or translation attributes for processing the directory numbers contained 
therein. In particular, the translation attributes can specify information used to 
determine where and how to transfer the received call. In one aspect of the present 
invention, the translation attributes can be location dependent according to the location 
of the system or the area the call processing system is to service. In another aspect, 
the translation attributes can be tailored to the preferences of a particular business. 

For example, the information stored within the database 1 75 can be used to 
determine whether the call to be transferred to the called party 1 1 0 is to be transferred 
using a tie-line number, an internal extension number, or an external number. The 
information further can specify whether the call is to be transfen^ed within the same area 
code, a different area code, to another country, or to a local toll number. The database 
175 also can include other country specific information and directory number 
processing information such as access codes and control characters, both of which can 
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be used for interacting witli particular telephony switches and accessing particular local 
or long distance carriers, service providers, services, and features. 

In one aspect, the invention disclosed herein can be made available as a centrex 
service wherein the phone company's centralized facilities are partitioned off to be 
made available to private businesses thereby alleviating the need for the business to 
purchase its own telephony equipment. In that case, although a business may have a 
PBX system, the telephony switching system 115, and any necessary databases 130 
and/or 175 can be located within the central office. Alternatively, the components can 
be located on site at a business and interact with a telephony switch located within a 
central office. Those sl<illed in the art will recognize that the components of system 
100, as disclosed herein, can be located at any of a variety of different locations, and as 
such, can exist in any of a variety of hardware configurations. Accordingly, the 
embodiments disclosed herein are for purposes of illustration only, and are not intended 
as a limitation on the present invention. 

In Illustration, caller 105 can initiate a call 135 to a number such as a directory 
number or an internal extension number associated with a directory dialer or directory 
assistance system. Accordingly, the call 135 can be established between the caller 105 
and the IVR 125 via the telephony switch 115. For example, if the caller 105 is located 
on premises with the directory dialer system, the call 135 can be established with a 
PBX telephony switch. If the caller 1 05 is remotely located from the directory dialer 
system, the call 135 can be established by a centralized telephony switch and an 
optional PBX switch. 

Once the call is established, the IVR 125 can provide instructions to the caller 
105 for requesting a party name as well as any necessary prompts. The caller 105 can 
request a name in accordance with the instructions provided by the IVR 125. For 
example, the caller 105 can request the name by activating keys on the caller's 
telephony equipment or by speaking the name. The IVR 125 can receive and identify 
the requested name by processing the received DTMF digits or by speech recognizing 
the user spoken utterance. The IVR 125 then can access database 130 to locate a 
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matching name. If a match is found, the directory number associated with the 
requested name can be identified. One or more translation attributes can be retrieved 
from the database 175 as well. 

The IVR 125 can process the identified directory number associated with the 
requested name in accordance with the retrieved translation attributes. In particular, 
the IVR 125 can modify the identified directory number so that the call can be 
transferred using a tie-line number, an internal extension number, local or long distance 
dialing, or the like as specified by the translation attributes. For example, if the call can 
be transferred using internal call processing systems such as a PBX, the translation 
attributes can be used to determine the extension corresponding to the received name 
from the retrieved directory number. The resulting translated number 150 can be 
provided to the telephony switch 1 15 for transferring the call as appropriate. The 
telephony switch, using the number obtained from the IVR 125, can transfer the call 
thereby connecting caller 105 to called party 110 through the telephony switch 115. 
Thus, caller 105 and called party 110 can be communicatively linked via call 135A. 

Figure 2 is a table 200 illustrating exemplary attributes, associated actions, and 
definitions which can be used within the call processing system of Figure 1 . As shown 
in Figure 2, table 200 defines a plurality of attributes specifying prefixes and suffixes 
which can be added to directory numbers as necessary. Each of the attributes can 
include one or more digits, alphanumeric characters, and/or control characters. Thus, 
although the following description of the present invention refers to digits, it is to be 
understood that digits, as used herein, can refer to digits, alphanumeric characters, and 
other control characters. 

The control characters can specify pauses, for example, when accessing a 
telephone switch having analog lines. Other attributes define groupings of one or more 
digits which signify when a directory number is an internal number, the extension length 
of an internal number, local area codes, exceptions to local area codes, as well as 
substitution rules for identifying particular digit groupings and replacing those groupings 
with one or more other digits. Notably, the translation attributes can be detemiined by 
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an operator or system administrator so that eacii of tiie translation attributes can be 
tailored to the area In which the system Is to be used, or the area which the system is to 
service. Additionally, each of the translation attributes can be tailored to suit the call 
transfer policy of a particular business to better take advantage of tie-lines, internal 
dialing, and other calling features or services provided by the business's local or long 
distance telecommunications carrier and/or service provider. 

The internal number identifiers can define a sequence of digits corresponding to 
internal numbers. For example, if directory numbers are stored within a directory 
assistance system as 123-456-7890, the internal number identifier can specify that ail 
directory numbers having an area code of 123 and an exchange of 456 are internal 
numbers. Notably, the hyphens have been included within the directory number for 
readability. The internal prefix attribute can specify one or more digits to be included 
with an intemal extension number for con-ectly dialing the number. For example, the 
internal prefix attribute can specify that a 7 Is to be added to the beginning of an internal 
extension when dialing such a number. The internal suffix attribute can define one or 
more digits to be appended to an extension when dialing an internal number. The 
extension length attribute can specify the number of digits or length of internal 
extensions within an organization, as well as the location of those digits within a 
number. 

For example, the directory number 123-456-7890 can be identified as an intemal 
number if the intemal number identifier attribute specifies that directory numbers having 
an area code of 123 and an exchange of 456 are internal numbers. If the extension 
length attribute specifies a value of 4, then, in this case, the last 4 digits can be 
extracted from the directory number resulting in an extension of 7890. The internal 
prefix, for example, can specify that a 7 must be dialed preceding an extension for 
Intemal numbers. Thus the directory number 123-456-7890 can be transformed to the 
Internal extension 7-7890. 

The local area code attribute can specify the local area codes in which the 
system is operational, or the local area codes in which the directory dialer provides 
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service (service area). The local area codes exception attribute can specify cases 
where the local area codes will not be removed from a directory number. Such 
directory numbers can be considered to be local numbers, but require dialing the area 
code in addition to the remaining seven digit number. For example, the local area 
codes exception attribute can specify area codes and exchanges. The long distance 
prefix attribute can specify any digits which must be added to the beginning of a 
directory number to dial a particular service provider's system, a particular feature, or to 
dial a long distance number in general. For example, the long distance prefix attribute 
can specify an access code, a 1 for accessing long distance service, or any other 
combination of digits and/or control characters. The long distance suffix attribute 
functions similar to the long distance prefix attribute, but is appended to a directory 
number. 

The prefix attribute can specify one or more digits which must be dialed to 
access an outside line. For example, dialing a 9 within enterprise telephony systems 
often accesses an outside line for placing a call to a number outside of the enterprise. 
The suffix attribute can specify one or more digits which must be appended to a 
directory number to access an outside line. The substitution attribute can specify a 
grouping of one or more digits which are to be substituted for a predetermined series of 
one or more digits. For example, a substitution can specify an area code such as 345 
which Is a long distance call from the area in which the system is operating or servicing. 
Thus, the substitution can specify that when the area code 345 is identified, the digit 
sequence 1345 is to be substituted. The substitution attribute further can specify that a 
pause is to be Inserted between the 1 and the 3 of the exchange. The pause, for 
example, can be specified with the Insertion of a comma. As another example, the 
substitution attributes can specify that the numbers 123-456 from the directory number 
123-456-7890 are to be replaced with 456, indicating that the area code need not be 
dialed for this number. 

Other attributes for identifying numbers accessible through a tie-line also can be 
specified. A tie prefix attribute can specify digits to be added to the beginning of a 
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directory number for accessing a tie-line. The tie suffix can specify one or more digits 
and/or control characters that must be appended to a directory number to access a tie- 
line. 

The translation attributes listed in table 200 are for purposes of illustration only, 
and therefore, should not be construed as a limitation on the inventive arrangements 
disclosed herein. Additional translation attributes can be defined for other call types as 
required by the system or for any other call type which a directory assistance system 
can be programmed to accommodate. In one embodiment, attributes can be added 
and defined by an operator or system administrator as additional services and call types 
are added to the directory assistance system. Additionally, attributes can specify codes 
to be dialed to access particular features, services, and/or service providers in 
accordance, for example, with a business's preferred dialing policy and the operating 
area of the directory assistance system. 

Figure 3 is a flow chart illustrating a method 300 of processing directory 
assistance calls as performed by the call processing system of Figure 1 . The method 
300 can begin in a state wherein an incoming telephone call can be answered. 
Accordingly, in step 302, the translation attributes can be retrieved and loaded from the 
translation attributes database. In another aspect of the invention, however, the 
translation attributes can be programmed within the call processing system and need 
not be retrieved from the database. In step 305, an incoming call can be received and 
answered. One or more voice prompts can be provided to the caller to properly guide 
the caller during the call. In step 310, a name can be received. For example, the caller 
can key in a name using the keypad of a telephone or can specify a name by speaking 
the name. In either case, the name can be identified, whether the name is determined 
from a series of received DTMF key responses or is speech recognized. 

In step 315, a match for the received name can be detenmined from the 
database of names and associated directory numbers. In step 320 the directory 
number associated with the matched name can be retrieved from the directory 
database. In step 325, a determination can be made as to whether the retrieved 
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directory number is an internal number or an external number. For example, the 
retrieved directory number can be compared witfi tlie intemal number identifier attribute. 
If the retrieved directory number is an internal number, the method can proceed to step 
330. If not, the method can continue to step 345. 

Continuing with step 330, where the retrieved directory number has been 
determined to be an Intemal number, the extension length of internal numbers can be 
identified. For example, the extension length attribute can be consulted to determine 
the length of internal number extensions. The retrieved number then can be truncated 
to the extension length resulting in an internal extension. Notably, the extension length 
attribute can specify which digits of the retrieved directory number constitute an internal 
extension, such as the beginning "n" digits, the ending "n" digits, or other "n" digits as 
the case may be. 

In step 335, one or more digits which may be needed to dial an intemal 
extension can be added to the beginning of the extension with reference to the intemal 
prefix attribute. In step 340, with reference to the internal suffix attribute, any digits 
needed to dial an internal extension can be appended to the end of the extension. The 
method can proceed to step 380, where the resulting extension along with any internal 
prefixes and/or suffixes can be provided to a telephony switch. Accordingly, the call 
received in step 305 can be transferred to the determined internal extension. 

In step 345, in the case where the retrieved directory number was determined to 
be an external number, with reference to the local area codes attribute, a further 
determination can be made as to whether the retrieved directory number is a local 
number or a long distance number. If the directory number is determined to be a local 
number, the method can continue to step 350, where the area code can be removed 
from the directory number. Continuing to step 365, a prefix can be added to the 
directory number in the event that additional digits are necessary to access an outside 
line. In step 370, a suffix can be appended to the retrieved directory number if 
additional digits are needed to access an outside line. In step 375, one or more 
substitution rules can be applied to the directory number if applicable; and in step 380, 
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the resulting number can be provided to tlie telephony switch to transfer the call to the 
resulting number. 

In the case where the retrieved directory number was determined to be a long 
distance number, the method can proceed to step 355. In step 355, any long distance 
prefixes necessary to dial a long distance call or access a particular long distance 
service or carrier can be added to the retrieved directory number. In step 360, any 
suffixes required to dial a long distance call, access a particular long distance service or 
carrier can be appended to the retrieved directory number. The method then can 
proceed to step 365 where any prefix necessary for accessing an outside line can be 
added. Any suffix necessary to access an outside line can be appended to the 
directory number in step 370. Substitution rules can be applied in step 375; and in step 
380, the resulting number can be provided to a telephone switch so the call from step 
305 can be transferred to the resulting telephone number. 

As mentioned, the various embodiments described herein are for purposes of 
illustration only and are not intended as a limitation on the present invention. Rather, 
users of the present invention can tailor translation attributes according to a business's 
call transfer policy, the location of the business, the operating area, as well as for 
particular telephony switches, features, carriers, or services. Moreover, additional 
trainslation attributes may be defined to accommodate other call types, area codes, 
telephony switches, features, services, local or long distance carriers, and the like. 

Finally, those skilled in the art will recognize that the various translation attributes 
disclosed herein can be variable in length and specify any of a variety of control 
characters, letters, numbers, and/or alphanumeric symbols. Accordingly, the present 
invention is not limited, for example, to use solely with telephony systems conforming to 
the North American plan. Rather, as the translation attributes can be created and 
varied in both content and length, the present invention can be used in regions having 
telephony systems differing from that of North America. Thus, for example, area codes 
can be defined as the first two digits of a number rather than the first three digits. 

The present invention can be realized in hardware, software, or a combination of 
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hardware and software. The present invention can be realized in a centralized fashion 
in one computer system, or in a distributed fashion where different elements are spread 
across several interconnected computer systems. Any kind of computer system or 
other apparatus adapted for carrying out the methods described herein is suited. A 
typical combination of hardware and software can be a general purpose computer 
system with a computer program that, when being loaded and executed, controls the 
computer system such that it carries out the methods described herein. 

The present invention also can be embedded in a computer program product, 
which comprises all the features enabling the implementation of the methods described 
herein, and which when loaded in a computer system is able to carry out these 
methods. Computer program in the present context means any expression, in any 
language, code or notation, of a set of instructions intended to cause a system having 
an information processing capability to perform a particular function either directly or 
after either or both of the following: a) conversion to another language, code or 
notation; b) reproduction in a different material form. 

This invention can be embodied in other forms without departing from the spirit 
or essential attributes thereof. Accordingly, reference should be made to the following 
claims, rather than to the foregoing specification, as indicating the scope of the 
invention. 
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